An experiment was conducted to evaluate the effects of dietary inclusion of (multi-enzymes) maxi-zyme at different energy and protein level on performance of egg-type chicks during hot-dry summer. After feeding a standard diet from 0-21d of age, the chicks were randomly distributed into four dietary treatment groups viz., T 1 with high energy 2800 kcal ME kg -1 and high protein 18.0% (HEHP), T2 HEHP diet with maxi-zyme 0.025% and T 3 with low energy 2700 kcal ME kg -1 low protein 17.34% (LELP) and T4 with LELP diet with maxi-zyme 0.025%. Each treatment is with fifty birds divided in five replicated of ten birds each. Experiment was carried out during hot-dry summer (April-May, 28.0±0.12 oC to 35.25±0.37 oC and RH %: 68.95±0.90 to 79.15±0.61). Production performance, immune organ weight, blood biochemical and intestinal morphometry were measured at 42 nd and 63 rd day post hatch. Body weight gain, Feed intake and FCR improved significantly (P<0.05) in HEHP+maxi-zyme group. H:L ratio significantly (p<0.05) reduced in maxi-zyme supplemented group at 42 nd as well as 63 rd day of age. Immune organ like thymus, spleen and bursa had significantly (p<0.05) higher weight in maxi-zyme supplemented group. Total protein (p<0.001), SGOT (p<0.001), SGPT (p<0.001), creatinine (p<0.05) were significantly improved while cholesterol, uric acid & ALP was significantly (p<0.001) reduced in maxi-zyme supplemented diets. Villus height & crypt depth improved significantly (p<0.001) in maxizyme supplemented group at 42 nd as well as 63 rd day of age. Thus, it was concluded that high-energy (2800 kcal ME kg -1
Introduction
There was continuous research is going on to improve nutritive value of feed by enzyme supplementation. In addition to the use of the conventional xylanase, glucanase, phytase, and, more recently, multi-carbohydrase preparations, the application of normal digestive tract enzymes (i.e., protease, amylase, lipase) have also been proposed (Jiang et al., 2008; Angel et al., 2011; Kalmendal and Tauson, 2012; Yegani and Korver, 2013) . The application of these enzymes has been driven by the idea that newly hatched chicks may be deficient in key digestive enzymes; this has been corroborated by Nitsan et al. (1991) ; Noy and Sklan (1995) ; Jin et al. (1998) , who showed that specific activities of lipase, amylase, and trypsin rapidly increase up to 2 to 3 wk post hatch. Consequently, it has been suggested that the immaturity of the digestive system of young chicks may result in the poor utilization of dietary nutrients (Jin et al., 1998) , and nutrient digestion rather than the ability to absorb nutrients has been indicated to be the primary limiting factor (Parsons, 2004) . The use of exogenous enzymes in the diets of broilers is an important tool to reduce these costs. Even with highly digestible diets, such as those based on corn and soybean meal, the addition of enzymes may improve the dietary energy, and the gut viscosity may be decreased (Hahn-Didde and Purdum, 2014) . However, according to (Choct, 2006) , the benefits of including enzymes in broiler chicken nutrition include not only better performance but also environmental stress. Furthermore, the enzymes could improve the digestion and absorption of the majority of the nutrients prior to the establishment on environment which is favorable to bacterial growth (Bedford, 2000) . Enzymes enhance nutrient delivery to the host and provide substrate (fermentable oligosaccharides) for the microbiota (Cowieson, 2012) , consequently improving the intestinal health. Different blends of enzymes, with specificity to different substrates, may have beneficial effects in promoting the intestinal health of birds that are raised in poor environmental conditions. A feeding trial was conducted during 0 to 63 days of age in layer starting chicks to study the efficacy of maxi-zyme on performance during hot-dry summer (April-May, 28.0±0.12 oC to 35.25±0.37 oC and RH, % 68.95±0.90 to 79.15±0.61) involving day-old CARI Sonali layer chicks (n=200). After feeding standard diet for 0 to 21d of age, the chicks were randomly distributed into four dietary treatment groups viz., T 1 (high energy high protein-HEHP), T 2 (HEHP diet with maxi-zyme @ 0.025%). T 3 (Low energy low protein-LELP) and T4 (LELP diet with maxi-zyme @ 0.025) each with fifty birds divided in five replicates of ten birds each up to 63 days of age. MOS was incorporated both in starter HEHP (18% CP and 2800 kcal ME kg -1 ) and LELP (17.34% CP and 2700 kcal ME kg -1 ) diets at two levels (0 or 0.025%). The ingredient and chemical composition of diets are presented in Table 1 .
Data regarding growth performance in the control and experimental group were recorded every week from 21-63 rd days of age. Lymphoid organ weights (bursa of Fabricius, spleen, and thymus) were recorded on the 42 nd and 63 ed day expressed as percent (relative yield) of live weight. Blood samples (1 ml) were collected from the wing vein using 24 gauge needles in K 3 -EDTA tubes on 42 nd and 63 rd day of age. Hemoglobin concentration (g dl -1 ) in the whole blood was estimated by cyano-methaemoglobin method. Blood smears prepared from fresh blood smear were stained by Giemsa stain (1:9 Dilution for 45 min) to calculate Heterophil to lymphocyte (H:L) ratio. Serum samples were separated after blood collection and subjected to different blood biochemical tests like Aspartate aminotransferase (AST), Alanine aminotransferase (ALT), total protein and total cholesterol using standard KIT. On 42 nd and 63 rd day after slaughter jejunum samples were collected and histomorphology of villas height depth and the ratio was observed. The data were analyzed following 2×2 factorial designs (Snedechor and Cochran, 1989) .
Results and Discussion
Weight gain differs significantly (p<0.001) due to the incorporation of maxi-zyme in the diet in all the growth phases and the plane of nutrition during 43-63d of age. Reduced BWG has been reported in birds fed diets with low (Reece et al., 1984) and excessive (Cornejo et al., 1991) energy. It is thus beneficial for birds to consume diets with proper energy levels to optimize performance. Zanella et al. (1999) found that supplementation of Avizyme to corn soybean based diet had improved the body weight gain. Cowieson and coworkers (2006) reported a similar result in which higher BWG was observed in birds fed normal nutrients with enzyme supplementation. This might be a result of an incidental optimal dietary ratio of protein (or amino acid) to energy which stimulated enhanced FI and BWG (Bartov and Plavnik, 1998) , while enzyme supplementation may have Feed intake differs significantly (p<0.001) due to the incorporation of maxi-zyme in the diet in all the growth phases and the plane of nutrition during 43-63d of age, while interaction was not significant at any growth phase. Kocher et al. (2002) reported that addition of multi-enzymes to cornsoybean based diet showed a decrease in the feed intake. The significantly improved feed conversion ratio in the presence of the multi-enzyme may be a consequence of decreasing microbial colonization in the gut, thereby improving the availability of nutrients.
The feed conversion ratio (FCR) differed significantly (p<0.001) due to maxi-zyme as well as the plane of nutrition in all the phases (22 to 42, 43 to 63 or 22 to 63d of age) but the interaction of these two major effects did not influence FCR ( Table 2 ). The birds with maxi-zyme fed diet had lower feed intake in all the growth phases. Zanella et al. (1999) observed that addition of Avizyme to corn-soybean based broiler diet improved the feed efficiency. Enzyme supplementation might improve broiler performance by improving nutrient digestibility. This mechanism might be induced, at least partially, by a reduction of the viscosity Lazaro et al. (2003) . The relative higher protein retention may also have contributed to a better FCR due to reduced loss of endogenous secretion (Cowieson et al., 2003) Though body weight gain did not differ due to the dietary plane but the values were apparently higher in HEHP diet. In contrary, body weight increased by increasing protein level from 18% to 20% CP (Toppo et al., 2004) . In the present study increment of protein was much less and the ratio of energy to protein remained similar, which might be the possible reasons for a similar gain in body weight. Feed intake increased in low energy low protein diet, which may be attributed to dietary energy concentration. The feed intake increased significantly with low energy diet (2600 vs. 2800 kcal ME kg -1 ) but there was no change in total feed intake by increasing crude protein levels from 18 to 22% at any energy level (Toppo et al., 2004) . Feed conversion ratio was significantly (p<0.05) poor in low energy low protein diet as in earlier experiment FCR remained poor than in high energy level in CARI Sonali chicks, and feed conversion ratio tended to be higher at low protein (18%) diet (Toppo et al., 2004) .
Supplementation of maxi-zyme caused significant improvement in relative weights of spleen, thymus, and bursa during 43 to 63 d post-hatch during hot humid climate (Table  3 ). There was no interaction and different energy protein level effect. In the present study, significantly (p<0.001) lower H:L ratio in maxi-zyme fed bird as compared to control birds in HEHP and LELP feed during 42 nd and 63 rd d of age (Table 4  and Table 5 ).
The serum total protein was significantly (p<0.001) higher in maxi-zyme supplemented birds as compared to control in both HEHP and LELP birds at 43 to 63 d of age during hot dry summer (Table 4 and 5). Maxi-zyme supplementation significantly (p<0.001) reduced the serum cholesterol concentration during 43 to 63 d of age as compared to unsupplemented birds in both HEHP and LELP during hot-dry summer. During 43 to 63 d of age aspartame aminotransferase (AST) and alanine aminotransferase (ALT) levels increased significantly (p<0.001) with higher concentration in maxi-zyme fed birds as compared to control birds in both HEHP and LELP feed. Maxi-zyme supplementation significantly (p<0.001) reduced the serum Alkaline Phosphates concentration during 43 to 63d of age as compared to control birds in both HEHP and LELP during hot summer. Maxi-zyme supplementation significantly (p<0.001) reduced the serum uric acid concentration at 42 nd and 63 rd day of age as compared to control birds in both HEHP and LELP during hot-dry summer. During 43 to 63d of age, creatinine levels increased significantly (p<0.001) with supplementation of maxi-zyme fed birds as compared to control birds in both HEHP and LELP. During 42 nd and 63 rd d of age, villus height 
Conclusion
High-energy (2800 kcal ME kg -1 ) and high protein (18% CP) diet was beneficial for egg type starting chicks during dry summer. Moreover, the inclusion of maxi-zyme @ 0.2% gave further advantage to improve performance and reduce thermal stress as evidenced through zoo-technical indices and blood biochemicals.
